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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a mutual interconnection of copper and a 
method of manufacturing which are capable of reliability enhancement in a 
semiconductor device, by exposing a mutual copper interconnection member to 
hydrogen- containing plasma, forming copper oxide from outside, and inhibiting 
oxidization a clarified copper layer again before forming a copper barrier 
layer on the surface. 

SOLUTION: A mutual copper interconnection member 39 is formed in an opening 
for mutual interconnection after removing a second copper layer, a first copper 
layer and a conductive barrier layer. A copper barrier layer 40 consisting of 
silicon and nitrogen is formed on the mutual copper interconnection member 39. 
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The mutual copper interconnection member 39 is exposed to hydrogen-containing 
silicon-free plasma. Copper oxide is removed from an exposed part of the 
mutual copper interconnection member 39. The processed substrate is cleaned in 
the same chamber as that of the copper barrier layer, so that the cleaned 
copper surface is not exposed again before the deposition and is not oxidized 
again. With these manufacturing steps, reliability of the semiconductor device 
is enhanced. 
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